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(57) ABSTRACT

A drive transmission device includes: a first output gear and a
second output gear which are rotatable about the same rota-
tional axis; and a single intermediary member to be rotated
about the rotational axis by a driving source. The intermedi-
ary member is provided between the first output gear and the
second output gear with respect to an axial direction of the
rotational axis. The intermediary member moves in a first
axial direction of the rotational axis to rotate in engagement
with the first output gear when the driving source rotates in a
first direction, and moves in a second axial direction of the
rotational axis opposite to the first axial direction to rotate in
engagement with the second output gear when the driving
source rotates in a second direction opposite to the first direc-
tion.
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DRIVE TRANSMISSION DEVICE AND
IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED
ART

The present invention relates to a drive transmission device
for selectively transmit and interrupt drive from a driving
source to driven portion, and an image forming apparatus
using the drive transmission device.

In the image forming apparatus such as a printer, a fac-
simile machine or a copying machine or a composite image
forming apparatus having a combination thereof, a single
member is used as the driving source in order to reduce a size
or a cost of the apparatus. By the single motor, a plurality of
driven devices such as a feeding roller and a developing
sleeve are driven.

In the case where the plurality of driven devices are driven
by the single motor in the image forming apparatus, there is a
need to selectively drive the plurality of driven devices.
Therefore, a clutch device is provided between each drive
device and the motor, so that ON and OFF of driving force
transmission of the motor are switched by the clutch device.

In the case where an electromagnetic clutch is used as the
clutch device, the electromagnetic clutch and an electrical
part for driving and controlling the electromagnetic clutch are
needed, so that an increase in size and cost of the device is
caused.

Japanese Laid-Open Patent Application (JP-A) Hei
06-118784 discloses that a one-way clutch is provided in a
drive transmission path from the single motor to two driven
devices and the member is rotated in a normal direction and a
reverse direction to selectively drive two driven devices. In
JP-A Hei 06-118784, a shaft of a gear for transmitting drive
from a driving unit to an image forming unit which are pro-
vided in a main assembly of the image forming apparatus is
held by the one-way clutch.

JP-A 2008-070787 discloses that as means for selectively
drive two driven devices by normal and reverse rotations of a
single motor, one-way mechanisms which are independent of
each other are provided.

On the other hand, in the image forming apparatus or
composite image forming apparatus described above, a print
is made on a recording material such as thick paper or glossy
paper on which a toner is not readily fixed. At that time, in
general, the number of rotation of the motor is decreased to,
e.g., V2 or 14 of that in a normal operation to lower a feeding
speed of the recording material depending on a species of the
recording material, and then the toner image is fixed.

However, in the case where the single motor is used a
different numbers of rotation depending on the species of the
recording material, in all of speed ranges, there is a need to
satisfy a torque, vibration, a durability and the like, so that
there is a need to use an expensive motor.

JP-A Hei 10-072139 discloses a constitution using a swing
gear for swinging between two gears as a means for reducing
the number of rotation of the motor by changing a gear ratio
of'a driven portion of a copying machine through normal and
reverse rotations of the motor.

However, with respect to the one-way clutch described in
JP-A Hei 6-118784, the number of parts is large and a struc-
ture is complicated, and a small-sized one-way clutch is par-
ticularly expensive.

In the image forming apparatus, an occupied space of the
drive transmission path from the motor to the driven device is
limited, and the image forming apparatus is mass-produced,
and therefore the drive transmission path is required to permit
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one-directional transmission of rotational drive with reliabil-
ity while decreasing the number of parts and having a simple
structure.

In the case where the independent one-way mechanisms
are provided as described in JP-A 2008-070787, the device is
upsized, and the number of parts is increased and therefore
the structure is complicated, so that each of individual parts is
required to have high accuracy.

Further, also in a state in which drive connection of a
ratchet tooth is released (eliminated), a distance cannot be
increased to a length of not less than a tooth top of the ratchet
tooth, so that noise of collision between the tooth tops of the
ratchet teeth generates.

In the case where the swing gear described in JP-A Hei
10-072139 is used, the device is upsized, so that there arises
a problem of falling and strength of the swing gear at a
supporting portion during a high torque.

SUMMARY OF THE INVENTION

The present invention has solved the above described prob-
lems. A principal object of the present invention is to provide
adrive transmission device which has a small number of parts
and a simple structure and which is capable of selectively
transmitting and interrupting drive (driving force) to a driven
portion.

According to an aspect of the present invention, there is
provided a drive transmission device comprising: a first out-
put gear and a second output gear which are rotatable about
the same rotational axis; and a single intermediary member to
be rotated about the rotational axis by a driving source,
wherein the intermediary member is provided between the
first output gear and the second output gear with respect to an
axial direction of the rotational axis, and wherein the inter-
mediary member moves in a first axial direction of the rota-
tional axis to rotate in engagement with the first output gear
when the driving source rotates in a first direction, and moves
in a second axial direction of the rotational axis opposite to
the first axial direction to rotate in engagement with the sec-
ond output gear when the driving source rotates in a second
direction opposite to the first direction.

These and other objects, features and advantages of the
present invention will become more apparent upon a consid-
eration of the following description of the preferred embodi-
ments of the present invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional illustration showing a structure of an
image forming apparatus including a drive transmission
device according to the present invention.

FIG. 2 is a perspective illustration showing a structure of
the drive transmission device according to the present inven-
tion in Embodiment 1.

FIG. 3 is an exploded perspective view showing the struc-
ture of the drive transmission device in Embodiment 1.

FIG. 41s a sectional illustration showing the structure of the
drive transmission device in Embodiment 1.

FIG. 5 is a plan illustration showing a structure of an
intermediary member in Embodiment 1.

FIG. 6 is a side view for illustrating drive transmission
when a driving source is normally rotated in the drive trans-
mission device in Embodiment 1.

FIG. 7 is a side view for illustrating the drive transmission
when the driving source is reversely rotated in the drive trans-
mission device in Embodiment 1.
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FIG. 8 is a side illustration showing a contact state between
atooth top of a ratchet tooth of the intermediary member and
a tooth top of a ratchet tooth of first and second output gears
in the drive transmission device in Embodiment 1.

FIG. 9 is a side illustration showing a state in which the
number of teeth of ratchet teeth of the intermediary member
and the number of teeth of ratchet teeth of each of the first and
second output gear are the same in the drive transmission
device in Embodiment 1.

FIG. 10 is a side illustration showing a structure of a drive
transmission device according to the present invention in
Embodiment 1.

FIG. 11 is a sectional illustration showing the structure of
the drive transmission device in Embodiment 2.

FIG. 12 is a perspective illustration showing a structure of
adrive transmission device according to the present invention
in Embodiment 3.

FIG. 13 is a side view for illustrating drive transmission
when a driving source is rotated normally and reversely in the
drive transmission device in Embodiment 3.

DESCRIPTION OF THE EMBODIMENTS

Embodiments of an image forming apparatus including a
drive transmission device according to the present invention
will be described specifically with reference to the drawings.

Embodiment 1

First, a structure of the image forming apparatus including
the drive transmission device according to the present inven-
tion in this embodiment will be described with reference to
FIGS. 1 t0 9. FIG. 1 is a sectional illustration showing the
structure of the image forming apparatus including the drive
transmission device according to the present invention. FI1G.
2 is a perspective illustration showing a structure of the drive
transmission device according to the present invention.
<Image Forming Apparatus>

As shown in FIGS. 1 and 2, an image forming apparatus
600 includes image forming portions 13Y, 13M, 13C and 13K
for forming toner images of yellow (Y), magenta (M), cyan
(C) and black (K), respectively. By the image forming por-
tions 13Y, 13M, 13C and 13K, the toner images are formed on
a sheet S as a recording material. In a fixing device 604 as a
fixing means for fixing the toner images on the sheet S, a
pressing roller 6045 as a rotatable pressing member is pro-
vided.

A drive transmission device 100 in this embodiment effects
rotational drive and non-drive by a driving force transmitted
to a first output gear 101 by normal rotation of a single motor
22 as a driving source capable of rotating normally and
reversely.

Further, a fixing pressure releasing cam 26 as a contact and
separation (spacing) means for moving a fixing roller 604a, as
arotatable heating member provided in the fixing device 604,
toward and away from the pressing roller 6045 is provided.
Rotational drive and non-drive of the fixing pressure releasing
cam 26 are made by a driving force transmitted to a second
output gear 102 by reverse rotation of the motor 22.

The drive transmission device 100 in this embodiment
selectively switches the rotational drive of the pressing roller
60456 as a driven means and a contact and separation operation
between the fixing roller 604, and the pressing roller 6045 by
switching the normal rotation and the reverse rotation of the
single motor 22.

As shown in FIG. 1, the image forming portions 13Y, 13M,
13C and 13K for forming the toner images of yellow (Y),
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magenta (M), cyan (C) and black (K) are disposed in the listed
order from the left side toward the right side in a main assem-
bly of the image forming apparatus 600. For convenience of
explanation, description will be made simply using an image
forming portion 13 as a representative of the image forming
portions 13Y, 13M, 13C and 13K. This is true for other image
forming means.

Each image forming portion 13 includes various electro-
photographic process devices such as a photosensitive drum 1
(1Y, 1M, 1C, 1K) as an image bearing member to be rotation-
ally driven in the clockwise direction in FIG. 1 at a predeter-
mined speed, a charging roller 2 (2Y, 2M, 2C, 2K) as a
charging means, a developing device 3 (3Y, 3M, 3C,3K)as a
developing means and a laser scanner 4 as an image exposure
means.

The image forming portions 13 from the toner images of
yellow (Y), magenta (M), cyan (C) and black (K) which are
component colors of color-separated component images for a
full-color toner image, on the surface of the photosensitive
drums 1 at predetermined image forming timing. An image
forming principle and an image forming process are well
known and therefore will be omitted from specific descrip-
tion.

An intermediary transfer belt 601 provided in an upper side
of the image forming portions 13 in FIG. 1 is rotatably
stretched by a follower roller 5 provided in the image forming
portion 13Y side, a driving roller 6 provided in the image
forming portion 13K side and a secondary transfer opposite
roller 6027 provided above the driving roller 6. The interme-
diary transfer belt 601 is rotationally driven in an arrow in
direction at the substantially same speed as the rotational
speed of the photosensitive drums 1 of the image forming
portions 13 by a driving force of the driving roller 6.

Outside the intermediary transfer belt 601, a secondary
transfer roller 602 is provided opposed to the secondary trans-
fer opposite roller 602T. The secondary transfer roller 602 is
contacted to the intermediary transfer belt 601 toward the
secondary transfer opposite roller 602T at a predetermined
urging force. As aresult, a secondary transfer nip T2 is formed
by the intermediary transfer belt 601 and the secondary trans-
fer roller 602. The second transfer roller 602 is rotationally
driven at the substantially same speed as the rotational speed
of the intermediary transfer belt 601 in the same direction as
the rotational direction of the intermediary transfer belt 601
indicated by the arrow m in FIG. 1.

In the fixing device 604, a press-contact roller pair consist-
ing of the fixing roller 604a and the pressing roller 6045 is
rotationally driven at the same speed. The fixing roller 604a is
heated by a heater incorporated therein to be temperature-
controlled at a predetermined fixing temperature.

The image forming apparatus 600 is controlled by a con-
troller 605 as a control means. The motor 22 is controlled by
the controller 605 to be normally and reversely rotated. The
controller 605 controls image forming devices and various
driving portions of the image forming apparatus 600 to carry
out a printing operation. The controller 605 controls the
image forming devices of the image forming apparatus 600
on the basis of a print start signal.

First, the surface of the photosensitive drum 1 is electri-
cally charged uniformly by the charging roller 2 and is
exposed to laser light 4a emitted from the laser scanner 4
depending on image information, so that an electrostatic
latent image is formed on the surface of the photosensitive
drum 1. Then, a toner is supplied to the electrostatic latent
image by the developing device 3, so that the toner image is
formed.
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On an inner peripheral surface of the intermediary transfer
belt 601, primary transfer rollers 7Y, 7M, 7C and 7K as
primary transfer means are provided opposed to the photo-
sensitive drums 1. By a predetermined primary transfer bias
(voltage) applied to the primary transfer rollers 7Y, 7M, 7C
and 7K, (unfixed) toner images (mirror images) are succes-
sively primary-transferred superposedly from the surfaces of
the photosensitive drums 1 onto an outer peripheral surface of
the intermediary transfer belt 601. As a result, the transferred
toner images are formed as a full-color toner image.

The toner remaining on the surfaces of the photosensitive
drums 1 after the primary transfer is removed by cleaning
devices 15Y, 15M, 15C and 15K as cleaning means, so that
the surfaces of the photosensitive drums 1 are cleaned and
then are subjected to repetitive image formation. The toner
images primary-transferred on the outer peripheral surface of
the intermediary transfer belt 601 are moved toward the sec-
ondary transfer nip portion T2 by the rotation of the interme-
diary transfer belt 601.

On the other hand, sheets stacked and accommodated in a
feeding cassette 9 are fed by rotational drive of a feeding
roller 10 and are separated and fed one by one by a retard
roller 14. Then the sheet S passes through a feeding path to be
fed to aregistration roller pair 11. Thereafter, the sheet S is fed
so that a leading end thereof reaches the secondary transfer
nip portion T2 by the registration roller pair 11 when aleading
end of the (unfixed) toner image formed on the intermediary
transfer belt 601.

The sheet S fed to the secondary transfer nip portion T2 is
nipped and fed through the secondary transfer nip portion T2.
During the feeding, the toner images transferred on the outer
peripheral surface of the intermediary transfer belt 601 are
secondary-transtferred electrostatically onto the sheet S by a
predetermined secondary transfer bias (voltage) applied to
the secondary transfer roller 602.

The sheet S passing through the secondary transfer nip
portion T2 is curvature-separated from the outer peripheral
surface of the intermediary transfer belt 601 and then is
gradually fed toward the fixing device 604. The toner remain-
ing on the outer peripheral surface of the intermediary trans-
fer belt 601 after the sheet S is separated is removed by a
cleaning device 603 as a cleaning means, and the surface of
the intermediary transfer belt 601 is cleaned and then is sub-
jected to repetitive image formation.

The sheet S fed from the secondary transfer nip portion T2
to the fixing device 604 is heated and pressed during the
nipping and feeding through the fixing nip portion N where
the fixing roller 604a and the pressing roller 6045 are press-
contacted to each other, so that the (unfixed) toner image is
fixed on the sheet S.
<Drive Transmission Device>

With reference to FIGS. 2 to 9, a structure of the drive
transmission device 100 for selectively switching the rota-
tional drive of the pressing roller 6045 and the contact and
separation operation between the fixing roller 604a and the
pressing roller 6045 by normal and reverse rotations of the
single motor 22 will be described. FIGS. 2 and 3 are perspec-
tive illustration and an exploded perspective view, respec-
tively, showing the structure of the drive transmission device
100. FIG. 4 is a sectional illustration showing the structure of
the drive transmission device 100, and FIG. 5 is a plan illus-
tration showing a structure of an intermediary member 104
rotatable about a supporting shaft 109 having an axis by
receiving rotational drive from the motor 22 capable of rotat-
ing in normal and reverse directions.

As showninFIGS. 2 to 4, the drive transmission device 100
includes an input gear 106 provided rotatably about the sup-
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porting shaft 109 shown in FIG. 4. The input gear 106 is
provided in engagement with a driving gear 16 fixed on a
driving shaft of the motor 22, and transmits the rotational
drive from the motor 22 to the intermediary member 104. As
shown in FIG. 3, at an outer peripheral surface of a ring
portion 106a provided integrally with the input gear 106, a rib
1065 is projected, and at a part of a through hole 104a pro-
vided at a central portion of the intermediary member 104
shown in FIG. 5, a groove portion 10441 is formed corre-
spondingly to the rib 1065.

The outer peripheral portion of the ring portion 1064 pro-
vided to stand from a gear surface of the input gear 106 along
an axial direction is inserted into the through hole 1044 of the
intermediary member 104. Then, the rib 1065 projected at the
outer peripheral surface of the ring portion 106a is engaged in
and locked by the groove portion 10441 provided at the part of
the through hole 1044 of the intermediary member 104.

As a result, the intermediary member 104 is engaged with
the input gear 106 with respect to a rotational direction (cir-
cumferential direction of the supporting shaft 109), so that
drive is transmitted. The intermediary member 104 is pro-
vided movably in the axial direction on the outer peripheral
surface of the ring portion 106a of the input gear 106.

Around the supporting shaft 109, the outer peripheral por-
tion of the ring portion 1064 of the input gear 106 is inserted
into the through hole 1015 of the first output gear 101, so that
the first output gear 101 is rotatably held. Further, around the
supporting shaft 109, the outer peripheral portion of the ring
portion 1064 of the input gear 106 is inserted into the through
hole 1024 of the second gear 102, so that the second output
gear 102 is rotatably held.

The first output gear 101 and the second output gear 102 are
disposed coaxially with each other while sandwiching the
intermediary member 104 therebetween. Further, the input
gear 106, the first gear 101, the intermediary member 104 and
the second output gear 102 are disposed coaxially with each
other.

As shown in FIG. 3, the rib 1065 projected at the outer
peripheral surface of the ring portion 1064 of the input gear
106 engages with the groove portion 104al of the through
hole 1044 of the intermediary member 104 shown in FIG. 5,
so that a rotational driving force is transmitted from the input
gear 106 to the intermediary member 104.

The ring portion 1064 of the input gear 106 includes a
large-diameter portion 10641 into which the first output gear
101 is to be rotatably inserted. Further, the ring portion 106a
includes a medium-diameter portion 10642 into which the
intermediary member 104 is to be rotatably inserted and a
small-diameter portion 10643 into which the second output
gear is to be rotatably inserted.

The second output gear 102 is urged toward the input gear
106 by an urging force of a coil spring 108 as an urging means
contacting a device frame 17. Then, the second output gear
102 contacts an abutment portion formed as a stepped portion
between the small-diameter portion 10643 and the medium-
diameter portion 10642 of the ring portion 1064, thus being
positioned.

The intermediary member 104 includes a first ratchet tooth
104¢ having a first ratchet surface 104¢1 for transmitting
drive to the first output gear 101 in engagement with the first
output gear 101 and a second ratchet surface 104¢2 for mov-
ing the intermediary member 104 toward the second output
gear 102 in an axial direction.

Further, the intermediary member 104 includes a second
ratchet tooth 1045. The second ratchet tooth 1045 has a third
ratchet surface 10451 for transmitting drive to the second
output gear 102 in engagement with the second output gear
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102. Further, the second ratchet tooth 1045 has a fourth
ratchet surface 10452 for moving the intermediary member
104 toward the first output gear 101 in the axial direction.

As shown in FIGS. 6 and 7, the first ratchet surface 104¢1
and the third ratchet surface 10451 are constituted to provide
a predetermined inclination angle 6 with respect to the axial
direction (vertical direction in FIGS. 6 and 7) so that a pull-
ing-in force is generated during drive transmission.

The first output gear 101 is provided, in the intermediary
member 104 side, with a ratchet tooth 101a correspondingly
to the first ratchet tooth 104¢ provided with respect to the
axial direction of the intermediary member 104. The ratchet
tooth 1014 has ratchet surfaces 110 and 111.

The second output gear 102 is provided, in the intermedi-
ary member 104 side, with a ratchet tooth 102a correspond-
ingly to the second ratchet tooth 1045 provided with respect
to the axial direction of the intermediary member 104. The
ratchet tooth 1024 has ratchet surfaces 112 and 113.

The ratchet tooth means a gear which includes a sawtooth
and which is constituted so as to rotate only in one direction
in combination with a reverse rotation preventing claw as
shown in FIGS. 3 t0 9.
<Drive Transmission Path of Drive Transmission Device>

Next, a drive transmission path of the drive transmission
device in this embodiment will be described with reference to
FIGS. 2 and 5to 7. As shown in FIG. 2, during printing of the
image forming apparatus 600, the motor 22 as a single driving
source in the drive transmission device 100 normally rotates
in an arrow i direction (first direction) indicated by a solid line
in FIG. 2.

The input gear 106 engaging with a driving gear 16 fixed on
a driving shaft of the motor 22 rotates in an arrow d direction
shown in FIG. 6. Then, the rib 1065 provided on the ring
portion 1064 of the input gear 106 is engaged with and locked
by the groove portion 104a1 provided at the inner peripheral
surface of the intermediary member 104, so that the interme-
diary member 104 rotates integrally with the input gear 106 in
the arrow d direction shown in FIG. 6. By the rotation of the
intermediary member 104 in the arrow d direction, the fourth
ratchet surface 10452 for moving the intermediary member
104 toward the first output gear 101 along the supporting shaft
109 contacts and slides on the ratchet surface 113. As a result,
the intermediary member 104 moves toward the first output
gear 101 (first rotational axis direction) along the supporting
shaft 109.

As aresult, the first ratchet tooth 104¢ of the intermediary
member 104 engages with the ratchet tooth 101a of the first
output gear 101. Then, the first ratchet tooth 104¢1 for trans-
mitting drive from the intermediary member 104 to the first
output gear 101 with respect to the rotational direction and the
ratchet surface 110 engage with each other, so that the rota-
tional driving force is transmitted from the intermediary
member 104 to the first output gear 101.

As shown in FIG. 2, the rotational driving force is succes-
sively transmitted from the first output gear 101 to a further
downstream gear train 24 via an idler gear 8 as shown in FIG.
2. Then, the rotational driving force from the gear train 24 is
transmitted to a driving gear 18 fixed on a shaft of the pressing
roller 6045, so that the pressing roller 6045 is rotationally
driven.

On the other hand, when a jam of the sheet S generates in
the fixing nip N of'the fixing device 604 of the image forming
apparatus 600, a sheet sensor 19 as a sheet detecting means
detects that the sheet S remains in the fixing nip N. Then, on
the basis of detection information of the sheet sensor 19, the
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controller 605 reversely rotates the motor 22 in an arrow j
direction (second direction) indicated by a broken line in FIG.
2.

The input gear 106 engaging with a driving gear 16 fixed on
a driving shaft of the motor 22 rotates in an arrow e direction
shown in FIG. 7. Then, the rib 1065 provided on the ring
portion 1064 of the input gear 106 is engaged with and locked
by the groove portion 104a1 provided at the inner peripheral
surface of the intermediary member 104, so that the interme-
diary member 104 rotates integrally with the input gear 106 in
the arrow e direction shown in FIG. 7.

By the rotation of the intermediary member 104 in the
arrow e direction, the second ratchet surface 104¢2 for mov-
ing the intermediary member 104 toward the second output
gear 102 along the supporting shaft 109 contacts and slides on
the ratchet surface 111. As a result, the intermediary member
104 moves toward the second output gear 102 (second rota-
tional axis direction) along the supporting shaft 109.

As a result, as shown in FIG. 7, the second ratchet tooth
1045 of the intermediary member 104 engages with the
ratchet tooth 102« of the second output gear 102. Then, the
third ratchet tooth 10451 for transmitting drive from the inter-
mediary member 104 to the second output gear 102 with
respect to the rotational direction and the ratchet surface 112
engage with each other, so that the rotational driving force is
transmitted from the intermediary member 104 to the second
output gear 102.

As shown in FIG. 2, the rotational driving force is trans-
mitted from the second output gear 102 to a driving gear 25
fixed on a cam shaft 27 of a fixing pressure releasing cam 26
via an idler gear 23, so that the fixing pressure releasing cam
26 is rotationally driven in an arrow n direction indicated by
a broken line in FIG. 2.

A pressing arm 20 rotatable about an unshown pressing
arm shaft is provided opposed to the fixing pressure releasing
cam 26, and is urged toward the fixing pressure releasing cam
26 by a coil spring 21 as an urging means.

When the fixing pressure releasing cam 26 is rotationally
driven in the arrow n direction indicated by the broken line in
FIG. 2, an urging portion of the fixing pressure releasing cam
26 rotates the pressing arm 20 about the unshown pressing
arm shaft against an urging force of the coil spring 21, and
presses down the pressing arm 20 in a left direction in FIG. 2.
As aresult, the fixing roller 6044 shaft-supported rotatably by
the pressing arm 20 is spaced from the pressing roller 6044.

In this embodiment, a spacing sensor 28 as a detecting
means for detecting a spacing state between the fixing roller
604a and the pressing roller 6045 by detecting an angle of
rotation of the fixing pressure releasing cam 26 is provided.
Further, when the fixing pressure releasing cam 26 rotates
about the cam shaft 27 to a predetermined angle, the spacing
sensor 28 detects the spacing of the fixing roller (first rotat-
able member) 6044a from the pressing roller (second rotatable
member) 6045, and on the basis of detection information of
the spacing sensor 28, the controller 605 stops the reverse
rotation of the motor 22. By rotating the fixing pressure
releasing cam 26 in the above-described manner, a contact
pressure between the fixing roller 604a and the pressing roller
6045 can be changed.

In the case where the jam of the sheet S generates in the
fixing nip N of the fixing device 604 of the image forming
apparatus 600, the controller 605 reversely rotates the motor
22 onthe basis of the detection information of the sheet sensor
19, so that the fixing roller 604a is spaced from the pressing
roller 6045. At this time, the contact pressure is zero. As a
result, jam clearance ofthe sheet S jammed in the fixing nip N
of the fixing device 604 can be easily performed.
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When the jam clearance of the sheet S jammed in the fixing
nip N is performed, the sheet sensor 19 detects that there is no
sheet S in the fixing nip N. On the basis of detection infor-
mation of the sheet sensor 19, the controller 605 reversely
rotates the motor 22 further in the arrow j direction indicated
by the broken line in FIG. 2 and rotates the fixing pressure
releasing cam 26 further in the arrow n direction in FIG. 2. As
a result, the urging portion of the fixing pressure releasing
cam 26 separates from the pressing arm 20. For this reason,
the pressing arm 20 is urged by the coil spring 21 to rotate
about the pressing arm shaft, so that the fixing roller 604q is
press-contacted to the pressing roller 6045 to return the fixing
nip N to a pressed state.

FIGS. 6 and 7 illustrate switching between normal rotation
and reverse rotation of the single motor 22 in the image
forming apparatus 600 in this embodiment. As a result, FIGS.
6 and 7 show a state in which the rotational drive of the
pressing roller 6045 and a contact and separation (spacing)
operation for moving the fixing roller 6044 toward and away
from the pressing roller 6045 are selectively switched.

In FIGS. 6 and 7, for simplification, a tooth surface shape
is omitted from illustration. FIG. 6 is a side illustration show-
ing an operation of the drive transmission device 100 when
the motor 22 is normally rotated, and FIG. 7 is a side illus-
tration showing an operation of the drive transmission device
when the motor 22 is reversely rotated.

When the motor 22 normally rotates in the arrow i direction
indicated by the solid line in FIG. 2, the input gear 106
engaging with the driving gear 16 fixed on the driving shaft of
the motor 22 rotates in the arrow d direction indicated by the
solid line in FIG. 6. The rib 1065 projected at the outer
peripheral surface of the medium-diameter portion 10642 of
the ring portion 1064 provided integrally with the input gear
106 engages with the groove portion 10541 formed at the
inner peripheral surface of the intermediary member 104.
Then, a rotational force of the input gear 106 is transmitted to
the intermediary member 104, so that the intermediary mem-
ber 104 rotates in the arrow d direction, indicated by the solid
line in FIG. 6, which is the same direction as the rotational
direction of the input gear 106.

The intermediary member 104 rotates in the arrow d direc-
tion in FIG. 6. Then, the ratchet surface 10452 of the ratchet
tooth 1045 provided at an upper portion of the intermediary
member 104 in FIG. 6 contacts and slides on the ratchet
surface 113 ofthe ratchet tooth 102a of the second output gear
102. As a result, the intermediary member 104 moves toward
the first output gear 101 (first rotational axis direction) along
the supporting shaft 109 via the second output gear 102.

The ratchet surface 10452 of the ratchet tooth 1045 of the
intermediary member 104 contacts and slides on the ratchet
surface 113 ofthe ratchet tooth 102a of the second output gear
102. At that time, in order to prevent the second output gear
102 from rotating together with the intermediary member
104, in a downstream side of the second output gear 102, the
driving gear 25 fixed on the cam shaft 27 of the fixing pressure
releasing cam 26 is connected with the second output gear
102 via the idler gear 23. As a result, a rotational resistance is
given, so that the second output gear 102 is constituted so as
not to rotate together with the intermediary member 104.

Between the ratchet surface 110 of the ratchet tooth 101a of
the first output gear 101 and the ratchet surface 104¢1 of the
ratchet tooth 104¢ of the intermediary member 104, the pre-
determined inclination angle 6 is provided so that the pulling-
in force generates during the drive transmission. As a result,
when the ratchet surface 104¢1 of the ratchet tooth 104¢ of the
intermediary member 104 and the ratchet surface 110 of the
ratchet tooth 101a of the first output gear 101 start engage-
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ment therebetween, the first output gear 101 and the interme-
diary member 104 pull in each other in the axial direction.

For this reason, in a stage in which the intermediary mem-
ber 104 contacts the first output gear 101 with respect to the
axial direction (vertical direction in FIG. 6), as shown in FIG.
6, the intermediary member 104 and the second output gear
102 are set at a positional relationship such that a spacing
(gap) b is formed with respect to the axial direction (vertical
direction in FIG. 6).

On the other hand, when the motor 22 reversely rotates in
the arrow j direction indicated by the broken line in FIG. 2, the
input gear 106 engaging with the driving gear 16 fixed on the
driving shaft of the motor 22 rotates in an arrow e direction
indicated by the broken line in FIG. 7. The rib 1065 projected
at the outer peripheral surface of the medium-diameter por-
tion 10642 of the ring portion 106a provided integrally with
the input gear 106 engages with the groove portion 10441
formed at the inner peripheral surface of the intermediary
member 104. Then, a rotational force of the input gear 106 is
transmitted to the intermediary member 104, so that the inter-
mediary member 104 rotates in the arrow e direction, indi-
cated by the broken line in FIG. 7, which is the same direction
as the rotational direction of the input gear 106.

When the intermediary member 104 rotates in the arrow d
direction in FIG. 7, the ratchet surface 104¢2 of the ratchet
tooth 104¢ provided at a lower portion of the intermediary
member 104 in FIG. 7 contacts and slides on the ratchet
surface 111 of the ratchet tooth 101a of the first output gear
101. As a result, the intermediary member 104 moves toward
the second output gear 102 (second rotational axis direction)
along the supporting shaft 109 via the second output gear 102.

The ratchet surface 104¢2 of the ratchet tooth 104¢ of the
intermediary member 104 contacts and slides on the ratchet
surface 111 of the ratchet tooth 101a of the first output gear
101. At that time, in order to prevent the first output gear 101
from rotating together with the intermediary member 104, in
a downstream side of the first output gear 101, the driving
gear 18 fixed on the shaft of the pressing roller 6045 is
connected with the first output gear 101 via the idler gear 8
and the gear train 24. As a result, a rotational resistance is
given, so that the first output gear 101 is constituted so as not
to rotate together with the intermediary member 104.

Between the ratchet surface 112 of the ratchet tooth 102a of
the second output gear 102 and the ratchet surface 10451 of
the ratchet tooth 1045 of the intermediary member 104, the
predetermined inclination angle 6 is provided so that the
pulling-in force generates during the drive transmission. As a
result, when the ratchet surface 10451 of the ratchet tooth
1045 of the intermediary member 104 and the ratchet surface
112 of the ratchet tooth 102a of the second output gear 102
start engagement therebetween, the second output gear 102
and the intermediary member 104 pull in each other in the
axial direction.

For this reason, in a stage in which the intermediary mem-
ber 104 contacts the second output gear 102 with respect to
the axial direction (vertical direction in FIG. 7), as shown in
FIG. 7, the intermediary member 104 and the first output gear
101 are set at a positional relationship such that a spacing
(gap) a is formed with respect to the axial direction (vertical
direction in FIG. 7).

That is, as shown in FIG. 6, an engagement amount
between the intermediary member 104 and the first output
gear 101 during the drive transmission is A, and the spacing
between the intermediary member 104 and the second output
gear 102 in a state in which the drive is transmitted from the
intermediary member 104 to the first output gear 101 is b.
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Further, as shown in FIG. 7, an engagement amount
between the intermediary member 104 and the second output
gear 102 during the drive transmission is B, and the spacing
between the intermediary member 104 and the first output
gear 101 in a state in which the drive is transmitted from the
intermediary member 104 to the second output gear 102 is a.
In the case, these values are set to satisfy the following rela-
tionships:

A>b and B>a.

However, depending on phase timing between the first
output gear 101 and the second output gear 102, the following
case generates. As shown by a portion D in FIG. 8, the inter-
mediary member 104 starts upward movement in the axial
direction (vertical direction in FIG. 8). At that time, a tooth
top of the ratchet tooth 1024 of the second output gear 102 and
a tooth top of the ratchet tooth 1045 of the intermediary
member 104 about against each other. Then, the case where
the intermediary member 104 cannot completely move
upwardly in the axial direction (vertical direction in FIG. 8)
generates.

Therefore, a spacing (gap) G is provided between the sec-
ond output gear 102 and the device frame 17 in a side opposite
from the first output gear 101 so that the second output gear
102 can move from a position (predetermined position),
where the second output gear 102 abuts against the abutment
portion 114, in the second rotational axis direction (direction
in which the second output gear 102 moves away from the
first output gear 101). As a result, when the tooth top of the
ratchet tooth 102a and the tooth top of the ratchet tooth 1045
of the intermediary member 104 abut against each other, the
second output gear 102 urged by the intermediary member
104 moves upwardly, so that the tooth tops of the second
output gear 102 and the intermediary member 104 can be
spaced from each other.

The second output gear 102 is urged toward a lower side in
the axial direction (vertical direction in FIG. 4) by the coil
spring 108 as an urging means so that the engagement A and
the spacing b shown in FIG. 6 can satisfy the above-described
relationship even when the spacing G described above is
provided. In anormal state of use, as shown in FIG. 4, an inner
peripheral end portion of the second output gear 102 abuts
against the abutment portion 114, which is the stepped por-
tion between the small-diameter portion 10643 and the
medium-diameter portion 10642 of the ring portion 1064
provided integrally with the input gear 106, with respect to the
axial direction (vertical direction in FIG. 4).

Further, the case where the number of teeth of the ratchet
tooth 1014 of the first output gear 101 and the number of teeth
of'the ratchet tooth 102a of the second output gear 102 are the
same can occur. In that case, depending on phase timing
between the first output gear 101 and the second gear 102, the
intermediary member 104 moves downwardly in FIG. 4 by its
own weight before engaging with the second output gear 102.
As a result, in some cases, the drive cannot be transmitted
from the intermediary member 104 to the second output gear
102.

In order to eliminate such a problem, it would be consid-
ered that the intermediary member 104 is rotated at a speed
higher than a rotational speed where the intermediary mem-
ber 104 moves downwardly in FIG. 9 by gravitation. Further,
another method which does not depend on the rotational
speed of the intermediary member 104 exists. The number of
teeth of the first ratchet tooth 104¢ of the intermediary mem-
ber 104 for transmitting the drive to the first output gear 101
in engagement with the ratchet tooth 101a of the first output
gear 101 is 4 (teeth). Further, the number of teeth of the
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second ratchet tooth 1045 of the intermediary member 104
for transmitting the drive to the second output gear 102 in
engagement with the ratchet tooth 102a of the second output
gear 102 is 9 (teeth). That is, the number of teeth of the first
ratchet tooth 104¢ of the intermediary member 104 and the
number of teeth of the second ratchet tooth 1045 of the inter-
mediary member 104 may only be required to be set to satisfy
a relationship such that a ratio therebetween is a non-integer
ratio.

Further, in the case where a sensor such that the sensor is
capable of detecting the phase of each of the first output gear
101 and the second output gear 102 is provided, timing when
the motor 22 is rotated normally or reversely may also be
changed on the basis of a detection result of the phase of each
of the first output gear 101 and the second output gear 102.

As described above, the intermediary member 104 moves
in the axial direction of the supporting shaft 109 depending on
the normal or reverse rotation of the motor 22, so that the
intermediary member 104 can transmit the drive to the first
output gear 101 or the second output gear 102 in engagement
with the first output gear 101 or the second output gear 102.
As aresult, a simple constitution can be realized by a smaller
number of parts, and noise generating when the ratchet teeth
101a, 102a, 1045 and 104c¢ of the first output gear 101, the
second output gear 102 and the intermediary member 104
engage with each other can be reduced.

By using the plurality of ratchet teeth for one-directional
drive transmission of the rotational drive of the motor 22,
high-torque drive transmission can be made. Further, the
ratchet teeth are provided on the front and back surfaces of the
intermediary member 104, drive switching can be made using
small-sized parts, so that a compact drive transmission device
100 can be realized.

The drive transmission device 100 in this embodiment
switches the normal rotation and the reverse rotation of the
single motor 22. As a result, an example of the case where the
rotational drive of the pressing roller 6045 of the fixing device
604 and the contact and separation operation for moving the
fixing roller 604a toward and away from the pressing roller
6045 are selectively switched was described. The present
invention is similarly applicable to other various uses in
which the drive transmission is switched by the normal rota-
tion and the reverse rotation of the single motor in a multi-
stage sheet feeding device, a rotary developing device and the
like in the image forming apparatus 600.

Embodiment 2

Embodiment 2 of an image forming apparatus including a
drive transmission device according to the present invention
will be described with reference to FIGS. 10 and 11. Con-
stituent elements similar to those in Embodiment 1 will be
omitted from illustration by adding the same reference
numerals or symbols or adding the same member names even
when the reference numerals or symbols are different. FIG.
10 is a side illustration showing a structure of the drive trans-
mission device in this embodiment. FIG. 11 is a sectional
illustration showing the structure of the drive transmission
device in this embodiment.

In Embodiment 1, as an example of the constitution in
which the rotational driving force is transmitted from the
input gear 106 to the intermediary member 104, the following
constitution was employed. The rib 1065 projected at the
outer peripheral surface of the medium-diameter portion
10642 of the ring portion 106a provided integrally with the
input gear 106 as shown in FIG. 3 and the groove portion
104a1 provided at the inner peripheral surface of the inter-
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mediary member 104 as shown in FIG. 5 engage with each
other. As a result, the rotational driving force is transmitted
from the input gear 106 to the intermediary member 104.
Such a constitution was employed.

In this embodiment, as shown in FIG. 10, a constitution in
which a spur gear 104d engaging with the input gear 106
constituted by a spur gear at the outer peripheral surface of the
intermediary member 104 is provided is employed. As a
result, a constitution in which the rotational driving force is
transmitted in the substantially same manner as in Embodi-
ment 1 except that the rotational driving force from the input
gear 106 is received by the spur gear 1044 of the intermediary
member 104 is employed.

The first output gear 101, the second output gear 102 and
the intermediary member 104 in this embodiment are directly
shaft-supported rotatably by the supporting shaft 109. The
input gear 106 is provided rotatably on a shaft different from
the supporting shaft 109. The first output gear 101 and the
intermediary member 104 are rotatably shaft-supported by
the large-diameter portion 109a of the supporting shaft 109,
and the second output gear 102 is rotatably shaft-supported
by the small-diameter portion 1095 of the supporting shaft
109.

The end portion of the second output gear 102 at the inner
peripheral surface of the second output gear 102 contacts the
abutment portion 115 which is a stepped portion between the
large-diameter portion 109« and the small-diameter portion
1094, and one end of the second output gear 102 is urged
toward the intermediary member 104 by the coil spring 108 as
an urging means contacted to the device frame 17.

In this embodiment, the input gear 106 was disposed on the
shaft different from the supporting shaft 109. As a result, an
entire thickness (vertical width (length) in FIG. 11) of the
drive transmission device 100 including the first gear 101, the
second output gear 102 and the intermediary member 104 can
be made thin with respect to the direction of the supporting
shaft 109. As a result, the drive transmission device 100 can
be disposed also in a narrow space in the apparatus main
assembly.

In this embodiment, as shown in FIG. 10, the constitution
in which the spur gear 1044 is provided at the outer peripheral
surface of the intermediary member 104 is employed, but a
helical gear such that a force directed in the axial direction is
generated or the like gear may also be used. The helical gear
is constituted by an inclined gear formed, as shown by the
input gear 106, the first output gear 101, the second output
gear 102 and the like in Embodiment 1, in a helical shape
when being extended in the rotational axis direction, so that
an axial direction force (thrust force) is generated. A tooth
abutment portion is distributed, and therefore the helical gear
is more silent than the spur gear.

In the case where the helical gear is provided at the outer
peripheral surface of the intermediary member 104, the fol-
lowing constitution is employed. A direction in which the
intermediary member 104 contacts and slides on the ratchet
surfaces 111 and 113 of the first output gear 101 and the
second output gear 102 to move in the axial direction and a
direction of the axial direction force generated by a helix
angle of the helical gear are aligned with each other. Other
constitutions are similar to those in Embodiment 1, and a
similar effect can be obtained.

Embodiment 3

Embodiment 3 of an image forming apparatus including a
drive transmission device according to the present invention
will be described with reference to FIGS. 12 and 13. Con-
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stituent elements similar to those in Embodiments 1 and 2 will
be omitted from illustration by adding the same reference
numerals or symbols or adding the same member names even
when the reference numerals or symbols are different. FIG.
12 is a perspective illustration showing a structure of the drive
transmission device in this embodiment. FIG. 13 is a side
illustration showing the structure of the drive transmission
device in this embodiment. For simplification, a tooth surface
shape in FIG. 13 will be omitted from illustration.

Inthis embodiment, a third output gear 103 as a final output
portion rotates in the same direction when the motor 22 as the
driving source rotates normally and reversely. Further, a con-
stitution in which a reduction ratio from the first output gear
101 to the third output gear 103 as the final output portion is
switched by the normal rotation and the reverse rotation so
that the number of rotation of the third output gear 103 is
different between the normal rotation and the reverse rotation
is employed.

In this embodiment, in FIG. 12, the number of teeth of the
first output gear 101 is 40 (teeth), the number of teeth of the
third output gear 103 is 40 (teeth), the number of teeth of the
second output gear 102 is 20 (teeth), and the number of teeth
of'the idler gear 105 is 20 (teeth). The number of rotation of
the intermediary member 104 is 1000 rpm (rotation per
minute) with respect to each of the normal rotation and the
reverse rotation.

The motor 22 normally rotates in the arrow 1 direction
indicated by the solid line in FIG. 2, and the input gear 106
normally rotates in the arrow d direction indicated by the solid
line in FIGS. 12 and 13 via the driving gear 16 fixed on the
driving shaft of the motor 22. Further, the intermediary mem-
ber 104 normally rotates in an arrow f direction indicated by
the solid line in FIGS. 12 and 13 via the spur gear 1044
engaging with the input gear 106.

In the case where the motor 22 normally rotates, the rota-
tional driving force is transmitted from the ratchet tooth 104¢
of the intermediary member 104 to the ratchet tooth 101a of
the first output gear 101. Then, the third output gear 103
engaging with the first output gear 101 rotates at 1000 rpm in
an arrow g direction indicated by a solid line in FIGS. 12 and
13.

Further, the rotational driving force is also transmitted to
the second output gear 102 via the idler gear 105 engaging
with the third output gear 103.

That is, in this embodiment, a first drive transmission path
from the first output gear 101 to the third output gear 103 as
the final output portion is constituted by engagement between
the first gear 101 and the third output gear 103. Further, a
second drive transmission path from the second output gear
102 to the third output gear 103 as the final output portion is
constituted by engagement among the second input gear 102,
the idler gear 105 and the third output gear 103.

In the case where the motor 22 normally rotates, the second
output gear 102 is rotationally driven by transmitting the
rotational driving force in the order of the input gear 106, the
intermediary member 104, the first output gear 101, the third
output gear 103, the idler gear 105 and the second output gear
102. At this time, as shown in FIG. 13, the intermediary
member 104 moves toward the first output gear 101 along the
supporting shaft 109, so that the ratchet tooth 1045 of the
intermediary member 104 and the ratchet tooth 1024 of the
second output gear 102 do not contact each other.

On the other hand, the motor 22 reversely rotates in the
arrow j direction indicated by the broken line in FIG. 2, and
the input gear 106 reversely rotates in the arrow e direction
indicated by the broken line in FIGS. 12 and 13 via the driving
gear 16 fixed on the driving shaft of the motor 22. Further, the
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intermediary member 104 reversely rotates in an arrow h
direction indicated by the broken line in FIGS. 12 and 13 via
the spur gear 1044 engaging with the input gear 106.

In the case where the motor 22 reversely rotates, the rota-
tional driving force is transmitted from the ratchet tooth 1045
of the intermediary member 104 to the ratchet tooth 102a of
the second output gear 102. Then, the third output gear 103
engaging with the second output gear 102 via the idler gear
105 rotates at 500 rpm in the arrow g direction indicated by a
broken line in FIGS. 12 and 13.

Further, the rotational driving force is also transmitted to
the first output gear 101 engaging with the third output gear
103.

In the case where the motor 22 reversely rotates, the first
output gear 101 is rotationally driven by transmitting the
rotational driving force in the order of the input gear 106, the
intermediary member 104, the second output gear 102, the
idler gear 105, the third output gear 103 and the first output
gear 101. At this time, as shown in FIG. 13, the intermediary
member 104 moves toward the second output gear 102 along
the supporting shaft 109, so that the ratchet tooth 104¢ of the
intermediary member 104 and the ratchet tooth 1014 of the
first output gear 101 do not contact each other.

In this embodiment, when the intermediary member 104 is
rotationally driven at 1000 rpm by the normal rotation in the
arrow { direction indicated by the solid line in FIGS. 12 and
13, the third output gear 103 rotates at 1000 rpm in the arrow
g direction indicated by the solid line.

On the other hand, when the intermediary member 104 is
rotationally driven at 1000 rpm by the reverse rotation in the
arrow h direction indicated by the broken line in FIGS. 12 and
13, the third output gear 103 rotates at 500 rpm in the arrow g
direction indicated by the broken line in FIGS. 12 and 13.
This is based on setting of the number of teeth such that the
number of teeth of the first output gear 101 is 40 (teeth) and
the number of teeth of each of the second output gear 102 and
the idler gear 105 is 20 (teeth).

As aresult, by a simple constitution, the drive transmission
device 100 capable of switching the reduction ratio by the
normal rotation and the reverse rotation of the motor 22 can be
realized. Other constitutions are similar to those in Embodi-
ments 1 and 2, and a similar effect can also be obtained.

In the above-described embodiments, an example in which
the drive transmission device 100 is applied to various drive
transmission portions of the image forming apparatus 600
was described, but can also be applied to drive transmission
portions of various apparatuses (devices) other than the image
forming apparatus 600.

While the invention has been described with reference to
the structures disclosed herein, it is not confined to the details
set forth and this application is intended to cover such modi-
fications or changes as may come within the purpose of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Application No. 013088/2014 filed Jan. 28, 2014, which is
hereby incorporated by reference.

What is claimed is:

1. A drive transmission device comprising:

a first output gear and a second output gear which are

rotatable about the same rotational axis; and

a single intermediary member to be rotated about the rota-

tional axis by a driving source,

wherein said intermediary member is provided between

said first output gear and said second output gear with

respect to an axial direction of the rotational axis,
wherein said intermediary member moves in a first axial

direction of the rotational axis to rotate in engagement
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with said first output gear when the driving source
rotates in a first direction, and moves in a second axial
direction of the rotational axis opposite to the first axial
direction to rotate in engagement with said second out-
put gear when the driving source rotates in a second
direction opposite to the first direction, and

wherein said intermediary member includes a first ratchet

tooth having a first ratchet surface for transmitting drive
to said first output gear and a second ratchet surface for
moving said intermediary member toward said second
output gear, and includes a second ratchet tooth having a
third ratchet surface for transmitting drive to said second
output gear and a fourth ratchet surface for moving said
intermediary member toward said first output gear.

2. A drive transmission device according to claim 1,
wherein each of the first ratchet surface and the third ratchet
surface has a predetermined inclination angle with respect to
an axial direction of said intermediary member so as to gen-
erate a pulling-in force during drive transmission.

3. A drive transmission device according to claim 1,
wherein when an engagement amount between said interme-
diary member and said first output gear during drive trans-
mission is A, a spacing between said intermediary member
and said second output gear in a state in which drive is
transmitted to said first output gear is b, an engagement
amount between said intermediary member and said second
output gear during drive transmission is B, and a spacing
between said intermediary member and said first output gear
in a state in which drive is transmitted to said first output gear
is a, the following relationship is satisfied:

A>b and B>a.

4. A drive transmission device according to claim 1,
wherein a ratio between the number of teeth of the first ratchet
tooth of said intermediary member for transmitting the drive
to said first output gear and the number of teeth of the second
ratchet tooth of said intermediary member for transmitting
the drive to said second output gear is a non-integer ratio.

5. A drive transmission device according to claim 1, further
comprising:

an input gear for transmitting rotational drive from the

driving source to said intermediary member,

wherein said input gear, said first output gear, said inter-

mediary member and said second output gear are coaxi-
ally provided.
6. A drive transmission device according to claim 5,
wherein said intermediary member includes a gear engaging
with said input gear.
7. A drive transmission device according to claim 1,
wherein said second output gear is urged toward a predeter-
mined position with respect to the axial direction of the rota-
tional axis, and is movable from the predetermined position in
the axial direction of the rotational axis against an urging
force.
8. A drive transmission device according to claim 1, further
comprising:
a driven member rotatable by rotation of said first output
gear and by rotation of said second output gear,

wherein said driven member is rotated in the same direc-
tion when being rotated by the rotation of said first
output gear and when being rotated by the rotational of
said second output gear, and

wherein said driven member is different in number of rota-

tions between when being rotated by the rotation of said
first output gear and when being rotated by the rotation
of said second output gear.
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9. An image forming apparatus for forming a toner image
on a sheet, comprising:

a drive transmission device including:

a first output gear and a second output gear which are

rotatable about the same rotational axis; and

a single intermediary member to be rotated about the rota-

tional axis by a driving source,
wherein said intermediary member is provided between
said first output gear and said second output gear with
respect to an axial direction of the rotational axis,

wherein said intermediary member moves in a first axial
direction of the rotational axis to rotate in engagement
with said first output gear when the driving source
rotates in a first direction, and moves in a second axial
direction of the rotational axis opposite to the first axial
direction to rotate in engagement with said second out-
put gear when the driving source rotates in a second
direction opposite to the first direction, and

wherein said intermediary member includes a first ratchet

tooth having a first ratchet surface for transmitting drive
to said first output gear and a second ratchet surface for
moving said intermediary member toward said second
output gear, and includes a second ratchet tooth having a
third ratchet surface for transmitting drive to said second
output gear and a fourth ratchet surface for moving said
intermediary member toward said first output gear.

10. An image forming apparatus according to claim 9,
wherein each of the first ratchet surface and the third ratchet
surface has a predetermined inclination angle with respect to
an axial direction of said intermediary member so as to gen-
erate a pulling-in force during drive transmission.

11. An image forming apparatus according to claim 9,
wherein when an engagement amount between said interme-
diary member and said first output gear during drive trans-
mission is A, a spacing between said intermediary member
and said second output gear in a state in which drive is
transmitted to said first output gear is b, an engagement
amount between said intermediary member and said second
output gear during drive transmission is B, and a spacing
between said intermediary member and said first output gear
in a state in which drive is transmitted to said first output gear
is a, the following relationship is satisfied:

A>b and B>a.

12. An image forming apparatus according to claim 9,
wherein a ratio between the number ofteeth of the first ratchet
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tooth of said intermediary member for transmitting the drive
to said first output gear and the number of teeth of the second
ratchet tooth of said intermediary member for transmitting
the drive to said second output gear is a non-integer ratio.

13. An image forming apparatus according to claim 9,
further comprising:

an input gear for transmitting rotational drive from the
driving source to said intermediary member,

wherein said input gear, said first output gear, said inter-
mediary member and said second output gear are coaxi-
ally provided.

14. An image forming apparatus according to claim 13,
wherein said intermediary member includes a gear engaging
with said input gear.
15. An image forming apparatus according to claim 9,
wherein said second output gear is urged toward a predeter-
mined position with respect to the axial direction of the rota-
tional axis, and is movable from the predetermined position in
the axial direction of the rotational axis against an urging
force.
16. An image forming apparatus according to claim 9,
further comprising:
a driven member rotatable by rotation of said first output
gear and by rotation of said second output gear,

wherein said driven member is rotated in the same direc-
tion when being rotated by the rotation of said first
output gear and when being rotated by the rotational of
said second output gear, and

wherein said driven member is different in number of rota-
tions between when being rotated by the rotation of said
first output gear and when being rotated by the rotation
of said second output gear.

17. An image forming apparatus according to claim 9,

further comprising:

a fixing unit for fixing the toner image on the sheet, wherein
said fixing unit includes a first rotatable member and a
second rotatable member which form a nip in which the
sheet is heated and pressed,

wherein the second rotatable member is rotated by the
rotational of said first output gear, and a contact pressure
between the first rotatable member and the second rotat-
able member is changed by the rotation of said second
output geatr.



